Over the coming decades the Highlands and Islands of Scotland will be transformed as new technologies and infrastructures are installed to exploit wind, wave and tide power.
). This legislation combined with related debates around transition to a low carbon economy suggests that climate change is an increasingly important issue for policy and politics (Stern, 2006) .
Although there is considerable uncertainty over how (and if) these targets will be met there is little doubt that renewable energy will play a key role. For example, Chris Huhne, the former UK Secretary of State for Energy and Climate Change, described renewable energy as one of the 'four key pillars' of the UK Government's climate change strategy, alongside clean coal and gas, energy saving and nuclear power (Huhne, 2011) . More specifically, the UK's Low Carbon Transition Plan includes an increase in wind power from 6% to 31% of supply by 2020 (DECC, 2009a ) and Scotland's Climate Change Delivery Plan contains a similar target (Scottish Government, 2009) . In this context the UK Government and Scottish Government (in London and Edinburgh) are engaged in substantial discussions, particularly with major energy utility companies, over reform of electricity markets and infrastructure investment.
These developments have profound implications for the Highlands and Islands, the sparsely populated region of north and west Scotland. This area has large untapped renewable energy resources (wind, wave and tide) which are rapidly becoming valuable assets. Some large projects have already been completed, such as the 40 turbine Farr Wind Farm near Inverness. Others are underway or proposed such as the tidal flow project which will see 10 underwater turbines positioned in the deep water channel between the islands of Islay and Jura. In addition, the electricity infrastructure of the region is being upgraded to make it easier to export power south to the Scottish Lowlands and on into England (DECC, 2009b) .
The controversial Beauly to Denny power line upgrade is an example. This background suggests the question which orientates this paper. How will renewable energy and the Highlands and Islands shape each other over the decades ahead? We believe that answers can be reached by linking and extending research around socio-technical transitions and resource peripheries. We explore these debates and define key terms later but we will clarify our understanding of the Highlands and Islands as a region here. A region can be understood as a sociospatial category shaped by history, culture and institutions (see discussion of Paasi's work below) . Applying this definition to the Highlands and Islands identifies a complex area with a somewhat uncertain boundary whose evolution and integrity has been shaped over hundreds of years by such things as Gaelic culture and language, the Crofters' Holdings (Scotland) Act (1886), and Highlands and Islands Enterprise -the regional development agency. Thus, although it glens and mountains are important, these (and similar features) do not define the region for the purposes of this paper.
The discussion draws on a wide range of evidence and experience. Murphy has a detailed knowledge of the Highlands and Islands after completing a 1,500 kilometre walk along the west coasts of Ireland and Scotland which applied an interpretive methodology to understand links between place, region and sustainability (Murphy, 2009; 2011a; 2011b , 2011c ). Smith has extensive knowledge of transitions research and the role of community level experiments in sustainable development (e.g. Smith, 2007; Smith et al, 2005; Smith and Stirling, 2007) . We focus on wind energy projects on the island of Lewis because these illustrate complex transition-periphery interactions with wider implications.
The paper draws on an extensive review of secondary literature and interviews with key actors conducted in January 2012.
In the following section we summarise some of the literature on socio-technical transitions and resource peripheries, focusing on climate change, renewable energy and the Highlands and Islands. Section three explores wind energy on the island of Lewis off the west coast of Scotland and describes the evolution of three interrelated projects. In section four we analyse the case study from the socio-technical transition and resource periphery perspectives and offer preliminary answers to the question posed above. In the conclusion we provide a more subtle answer by linking approaches and exploring transition-periphery dynamics. Here we emphasise the ways in which renewable energy projects and communities are shaping each other, for example by providing a focus for debate and encouraging the development of alternatives. Building on this we endorse the argument that the existing analytical-normative agenda of socio-technical transitions must become more sensitive to geography and we highlight new resource peripheries as sites where further research should be done.
Transitions and peripheries
We have argued that climate change and the policy agenda of transition to a low carbon economy have profound implications for the Highlands and Islands of Scotland as somewhere to generate renewable energy. Over recent years considerable effort has gone into understanding such socio-technical transitions and we begin this section with a review of related research. Whilst recognising its value, however, we also highlight its limitations.
Most importantly it focuses on technologies which constitute transitions rather than where transitions occur. With this in mind we explore research which focuses on resource peripheries.
Socio-technical transitions
The dramatic reductions in greenhouse gas emissions being sought in Scotland and the UK suggest far more than the development of marginally cleaner or more efficient products and services. In fact they imply a wide range of changes including low carbon energy generating technologies, new smart grids for electricity distribution, products which use energy more efficiently, changes in consumer choices and habits, restructured energy markets and novel regulatory institutions. Taken as a whole this represents a transformation of energy production, consumption and governance.
Innovation research suggests that such a transformation can be understood as the reconfiguration of a socio-technical system (Rip and Kemp, 1998) . In practice this means replacing or realigning actors, artefacts, discourses and institutions over an extended period to produce a new ensemble. Whilst recognising that there is scope for agency and purposeful action, research also emphasises the challenges. Most obviously, a new and disruptive socio-technical system must emerge from the context of an existing one which is dominant and deeply embedded (Unruh, 2000) . This is difficult because multiple processes create powerful path dependencies and encourage incremental improvement of the existing system rather than radical change (Geels, 2002) .
What does this mean in relation to energy? Consider, for example, all the elements which must combine to produce the 103 turbine Viking Energy wind project on Shetland (off the north east coast of Scotland). The list includes skilled workers, specialized knowledge, reliable technologies, investment capital, grid infrastructures, profitable markets, and available land. This is possible but the task is made more difficult by the fact that the existing socio-technical system is optimised for production, distribution and consumption of energy generated elsewhere from largely fossil fuels sources.
Over recent years the replacement of one socio-technical system by another has come to be referred to as transition and there is a burgeoning research literature. This takes a systems perspective and studies interactions between elements (social and technical) as a co-evolutionary process. Much of the research draws on an understanding of historical sociotechnical transitions to suggest ways in which future transitions can be shaped thus blurring the distinction between analytical and normative scholarship (e.g. Kemp et al., 1998; Loorbach, 2007; Rotmans et al 2001) . In this paper we focus on energy but studies have also examined food, water, mobility and housing (Elzen et al, 2004; Scrase and Smith, 2009; Scrase and Mackerron, 2009 ; for a review, see .
Within the wider debate the multi-level perspective (MLP) on socio-technical transitions has attracted considerable attention (Geels, 2002; Genus and Coles, 2008; Smith et al, 2005; Markard and Truffer, 2008; Rip and Kemp, 1998) . According to the MLP radical innovation occurs in 'niches'. These are spaces of socio--technical agency which afford some protection to novel arrangements when they are unable to compete with the dominant socio--technical 'regime ' (Jørgensen and Karnøe, 1995; Raven et al, 2008; Hodson and Marvin, 2010; Hommels et al, 2007) . At the same time, according to the MLP, niches and regimes exist in the same 'landscape' context, although they can experience it differently. For example, pressure to reduce greenhouse gas emissions, coming from social movements or regulatory measures, might be welcomed in a renewable energy niche but experienced as a threat in the fossil fuel regime.
The MLP suggests that interactions between niche, regime and landscape explain transitions and the forms they take. It is the way they interrelate which determines whether and how a transition unfolds (Geels and Schot, 2007; Smith et al, 2005) . For example, on rare occasions a socio-technical niche forms and grows, and hybrid versions emerge as aspects are appropriated into the existing regime. However, if further growth opportunities arise the incumbent regime can be replaced producing a new socio-technical regime. The allure of the MLP is explained by the way it integrates diverse and complex socio-technical processes into a unified framework .
The normative agenda which accompanies the MLP is seen particularly in work on low carbon and sustainable transitions and concepts like 'transition management' and 'strategic niche management'. In this literature, for example, governments are encouraged to facilitate socially negotiated visions of future low carbon energy systems. These become points of departure which are back--cast to inform the deliberate creation of niches which might fulfil such visions in the future (Rotmans et al, 2001 ). The argument is made that such niches will become sites for reflexive learning, development and institutionalisation, leading to a desirable transition.
The MLP has already proved its worth by generating new insights into long-term sociotechnical change and advancing related policy debates (Smith and Stirling, 2007) . However, there are reasons to be cautious (Schot, 1998; Shove and Walker, 2007) . For example, the framework has been criticised for having a limited understanding of society and politics compared to technology and for emphasising widespread long-term change at the expense of local and unique processes and outcomes. Transition management in particular runs the risk of being managerial and technocratic, overly focused on the goals of particular actors (government and business), and naive regarding power and justice (Smith and Stirling, 2010) .
These are areas where we will contribute by drawing on the resource peripheries perspective.
Resource peripheries
A number of scholars have argued that innovation research including the MLP is enhanced through dialogue with geography and vice versa (Bulkeley et al, 2010; Cooke, 2009; Coenen et al., 2011; Marvin, 2009, 2010; Truffer, 2008) . For example, Truffer and Coenen (2011, page 18) This leads to a call for 'geographies of (sustainable) transition', which, we believe, can be generated using resource peripheries research.
Drawing on a diverse cases and literatures, Hayter et al (2003, page 15) characterise resource peripheries as follows:
At the root… is the economic geography of resource production: the extraction of a mineral, biotic or animal resource, which is often processed only to a limited degree and then sold elsewhere… Immobile resources, once delimited and deemed commercial, are removed in situ, and mobile ones systematically sought out and appropriated (harvested).
These authors add that resource peripheries are 'deeply contested spaces' where 'environmental, cultural and geopolitical factors are intersecting with industrial dynamics' and that 'this contestation needs to be understood in terms of global-local dynamics that are not experienced or understood in cores and not simply the result of the manipulations of global actors upon powerless locals' (Hayter et al, 2003, pages 15, 21) . Although resource periphery -and similar concepts like resource curse (e.g. Ross, 1999) and resource frontier (e.g. Beinart and Hughes, 2007) -is often used in developing country contexts it is also used to study such things as mining, fishing and forestry in rich countries.
Over the past 15 years an extensive body of research and commentary has emerged which applies this idea -implicitly and explicitly -to the Highlands and Islands of Scotland and similar settings. One part of this literature focuses on conflicts over resource and infrastructure projects including the Lingerbay super-quarry (Dalby and MacKenzie, 1997; MacKenzie, 1998) , the Bellanaboy gas terminal (Garavan, 2006 and Gilmartin, 2009) , and the Barvas Moor wind farm (Macfarlane, 2010; MacKenzie, 2006a; Murphy, 2011c) .
Another part focuses on local initiatives which can be understood as efforts to overcome the problems associated with being a resource periphery e.g. community land buyouts (Dùthchas, 2001; MacAskill, 1999; MacIntosh, 2001; MacKenzie, 2006b) .
Although this literature is diverse every contribution makes one or both of the following points. First, understandings of such things as 'the land' and 'community', often shaped by history and culture, can be mobilised by local people to resist unwelcome projects. Second, these ideas can also underpin alternative visions and perspectives around such things as development and sustainability. For example, in relation to the Lingerbay super-quarry conflict, Mackenzie (1998, 509) argues that:
… members of the local community drew on historically resistant symbols of collective identity, crofting, the Gaidhealtacht, and observance of the Sabbath, to claim an alternative discourse of sustainability.
This suggests that the resource peripheries perspective can sensitise socio-technical transitions to the specificities of particular locations. Further, there is an existing body of research on the Highlands and Islands which can be used for this purpose. However, to actually analyse interactions between transition and periphery in a particular setting we need additional concepts, and, building on the work of authors like Garavan and Mackenzie, we believe that 'place' and 'region' have particular value.
Place has been a focus for debate in geography for many decades and research which uses the concept is diverse and extensive. It includes, for example, humanistic approaches which emerged in the 1970s and more recent work on its relational aspects. Massey (1995 Massey ( , 1996 made a seminal contribution in the 1990s when she stressed the hybridity of places, multiple competing accounts, 'the global construction of the local' and that places are always in the process of being made. Whilst recognising the value of such contributions our intention is not to engage in detailed debate about place but to refine transitions research using the concept and for this purpose a broad definition is sufficient. For example, Devine-Wright (2009, page 427) says that place is the 'physical aspects of a specific location as well as the variety of meanings and emotions associated with that location by individuals or groups.'
Definitions like this make the point that place does not mean location but instead refers to emotions, meanings and experiences. For our purposes Devine-Wright is particularly useful because he focuses on wind farms and argues that local opposition can be '... conceived as a form of place-protective action, which arises when new developments disrupt pre-existing emotional attachments and threaten place-related identity processes...' Devine-Wright In other work Paasi (2002 Paasi ( , 2003 Paasi ( , 2004 emphasises the role of history, culture and institutions in the production, reproduction and transformation of regions. He also distinguishes region from place with the former being collective (rather than individual) with a longer historical duration.
In this section we have introduced the socio-technical transitions and resource peripheries perspectives. We use these to analyse wind energy projects on the island of Lewis later in the paper. 
Wind projects on Lewis
We have argued that interactions between the Highlands and Islands region and renewable energy technologies need to be understood in more detail. We have also suggested that this can be achieved by linking and extending research around socio-technical transitions and resource peripheries. In this section we focus on the evolution of three interrelated wind energy projects on the island of Lewis. Whilst recognising that this is a limited sample in a particular area we nevertheless believe that these examples illustrate transition-periphery dynamics which have wider implications.
The Barvas Moor proposal
The island of Lewis lies over 50 kilometres from mainland Scotland (see Figure 1) compilation of a glossary of over 120 words which Gaelic speakers use to describe peat and peat moorland (see Macfarlane, 2010 The relationship between the Barvas Moor proposal and the community buyout was complex. Some people believed that owning the estate was a way to stop the project.
Others did not think they could stop it but saw ownership as a way to 'make the best of a however, has not been resolved, although the debate appears to have moved on to the question of capacity -rather than whether or not to install one.
Transition or periphery?
In the introduction we asked: How will renewable energy and the Highlands and Islands shape each other over the decades ahead? In this section we begin to answer this question by analysing developments on the island of Lewis and beyond from two perspectives: (i) renewable energy as a socio-technical transition; (ii) the Highlands and Islands as a resource periphery. The discussion suggests that both frameworks are useful although each one provides a partial explanation. This encourages us to focus on transition-periphery dynamics in the conclusion.
Co-evolution of a transition
The Rather than producing ideal types such complex interactions produce hybrid schemes shaped by agendas like transition to a low carbon economy and sustainable communities.
This illustrates the point that landscape influences are doing more than merely exerting pressure on the existing regime. Rather they are exerting pressure in diverse and sometimes contradictory ways.
The concept of niche is useful in this context because it helps to explain the diversity of projects on Lewis and across the Highlands and Islands. Many of these are being advanced by utility and engineering companies in various kinds of relationship with local landowners and communities. In Fintree in Stirlingshire, for example, the nine-turbine expansion of the Earlsburn Wind Farm (15 turbines) by a multi-national wind developer includes a community turbine which will provide an estimated £6 million revenue over 25 years. Other projects, however, are entirely community owned. For example, people living on the off-grid island of Eigg have installed a micro-grid which distributes a mix of wind, hydro and solar power. On the island of Gigha the community owns three 225 kW wind turbines and exports the power to the mainland giving them an income of £75,000-100,000 per year (Hunter, 2009 (Hunter, , 2010 .
Compared to large schemes promoted by utility and engineering companies, such community owned projects reflect local ambitions and circumstances more directly. They are highly bespoke, relatively small-scale and amendable to local control. Viewed from this perspective the island of Lewis appears to be a microcosm of the Highlands and Islands. A bewildering array of renewable energy projects are emerging creating niches of many different kinds. Some of these fail, such as the Barvas Moor proposal, whereas others gather momentum, including the Stornoway Wind Farm and Baile an Truseil project.
Some of the difficulties being encountered on Lewis and elsewhere can be explained through the concept of regime. This draws on wider transitions research and emphasises the point that existing arrangements are deeply embedded -locked in -and powerful path dependencies mean that change is difficult and will tend to be incremental rather than radical. Applying this concept to the energy system on the island of Lewis and beyond draws attention, for example, to the existing transmission infrastructure. This has all the characteristics of a system which supplies a periphery including problems of capacity and reliability. The possibility of generating large amounts of renewable energy has drawn attention to this, but, at the same time, has illustrated how difficult it is to change the existing arrangements. Two compelling examples feature in the above discussion: the challenge of constructing an interconnector between mainland Scotland and the Western
Isles and the problem of connecting the Baile an Truseil project to the Barvas sub-station.
To close this preliminary analysis it is worth reflecting on the value of co-evolution as the idea which underpins transition scholarship. The discussion leaves no doubt that the social and technical aspects of the energy system on Lewis and across the Highlands and Islands are co-evolving. However, this observation appears somewhat limited in a context where resource and infrastructure projects raise profound questions of power and justice and are associated with conflict. This problem of partial or limited explanation leads us to the resource periphery perspective.
Contesting a new resource
A recent article in The Guardian newspaper makes the following point: 'The boom in onshore wind power… is being dominated by a small number of private landowners who will share around £1bn in rental fees over the next eight years… Estate owners in Scotlandwhere 1,200 people own two-thirds of the land -have so far benefited the most' (Vidal, 2012) . This draws attention to some of the complex issues which accompany the development of renewable energy in the Highlands and Islands including the legacies of the past, issues of justice and legitimacy today, and the merits of different possible futures which might be realised through renewable energy.
The resource periphery perspective is a valuable starting point for understanding some of these issues. Hayter et al (2003) argue that economic geography is key to understanding resource peripheries because costs of extraction and transportation play a central role. They also argue that such peripheries have become deeply contested spaces in recent years with various global factors intersecting with local ones in ways which are not experienced or understood in cores. In many ways wind projects on the island of Lewis illustrate this in a straightforward way. For example, the costs associated with exporting power, including the interconnector, have played a key role. Similarly, as the example of the Barvas Moor proposal illustrates, the issue of wind farms is highly controversial.
However, whilst recognising these similarities, there are significant differences between our case and the notion of resource periphery articulated by Hayter et al (2003) . For example, whilst acknowledging that these authors raise the issue of conflict we would emphasise the longstanding nature of politics on this periphery and the way this is being recast by relatively recent debates around climate change, energy security, Scottish independence and so on. In addition, the character of the resource is important. As Mackenzie (2006a page 392) notes, 'It is precisely because wind, as commodity, is divisible, that it is amenable to community initiative.' Whilst recognising the merits of the core-periphery and global-local perspective we are also cautious because many aspects of our case cut across these. In this context the concepts of place and region clarify some of the processes operating.
Earlier we defined place as something which refers to the emotions, meanings and experiences of individuals which can nevertheless have wider social aspects and implications. Amongst other things it helps to explain the relationship between people and where they live and why conflicts arise around resource and infrastructure projects (DevineWright, 2009 (DevineWright, , 2010 Garavan, 2007; Gilmartin, 2009; Mackenzie, 2006a; Murphy, 2011c) . For example, in her paper on the Bellanaboy gas refinery conflict, Gilmartin (2009 page 279) observes that the accounts of local people evoke place in ways that are 'suffused with fear'
and that their 'anger is palpable'. In relation to the same conflict Garavan ( 
Conclusion
So far we have used the transition and periphery perspectives in parallel to analyse wind projects on Lewis and elsewhere in the Highlands and Islands of Scotland. The discussion has confirmed that both are valuable whilst at the same time suggesting that each offers a partial explanation. To close we will stress the value of dialogue between these perspectives and emphasise the importance of transition-periphery dynamics. [INSERT FIGURE 3 HERE - Figure 3 . Transition-periphery dynamics and wind power on Lewis]
The projects discussed in this paper also emphasise the point that it is too simplistic to merely contrast a world of community owned, small scale renewable energy, shaped by the ambition of sustainability at the local level, with a world of privately owned (corporate), large scale renewable energy, shaped by higher level concerns like climate change, nationalism and profit. In practice complex transition-periphery dynamics are producing hybrid schemes, each one unique and the result of particular interactions. However, the schemes involved are so diverse that we do not think such projects should be understood simply as niches which at some point in the future will coalesce to produce a single new (renewable) energy regime. Rather we see parallel regimes emerging comprised on the one hand by large schemes with some community involvement and on the one hand by relatively small community owned schemes often in the context of community land buyouts. That said it is worth noting that all will benefit from plans to upgrade and reengineer the national (Scottish and UK) electricity grid although in different ways.
This discussion has significant implications for transitions scholarship in its analytical and normative forms. In relation to analysis, for example, it not only supports the call for 'geographies of transition' 
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